Epigenetic suppression of hippocampal BDNF mediates the memory deficiency induced by amyloid fibrils.
Accumulating evidences demonstrated that epigenetic modification of the expression of specific genes contributed to the pathogenesis of neurological disorders with dementia, including Alzheimer's disease (AD). Emerging reports also found the reduction of hippocampal brain-derived neurotrophic factor (BDNF) in the patients and rodent models of AD, while the mechanism and functional significance remain debated. The present study aims to study the epigenetic mechanism underlying the BDNF reduction and its functional significance in the rats with hippocampal infusion of amyloid fibrils. In the rats injected with amyloid fibrils, significant decreases of BDNF expression and the mRNA of Bdnf exon VI were found in the hippocampal CA1 area. Significantly increased hippocampal HDAC2 expression and its occupancy in the promoter region of Bdnf exon VI were also observed, thus contributing to the histone H3 deacetylation and BDNF suppression in the hippocampal CA1 in the rats injected with amyloid fibrils. Inhibition of HDAC2 activity by trichostatin A substantially recovered the histone H3 acetylation in the promoter region of Bdnf exon VI and BDNF expression, thus mitigating the synaptic dysfunction and memory deficiency induced by amyloid fibrils. These results elucidate the epigenetic mechanism underlying the BDNF reduction induced by amyloid fibrils, and provided novel insights into the pathogenic mechanism of Alzheimer's disease.